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PROBLEM TO BE SOLVED: To reduce dust 
developed in a fumace and to improve an iron yield 
and blowing at a high speed, at the time of blowing 
by spouting gaseous oxygen jet irom a top-blown 
lance into molten steel in a converter. SOLUTION: 
The gaseous oxygen Jet 20 at the outside spouted 
from an oxygen blown nozzle 10 having large 
inclining angle &theta 1 Is periodically passed 
through the outside of an inside firing pt. 23 with the 
gaseous oxygen jet 21 spouted from the oxygen 
blown nozzle 11 having small inclining angle &theta 
2 . The scattered dust developed accompanied with 
bubble burst 25 developed with the gaseous oxygen 
blown nozzle 1 1 at the inside is again returned back 
to the molten steel 1 9 by utilizing the velocity energy 
of the gaseous oxygen jet 20 at the outside to 
reduce the dust quantity developed in the fumace. 
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CLAIMS 

[CIaim(s)3 

[Claim 1]Have a function in which the top for [ which sprays oxygen gas on molten metal in a 
molten-metal refining furnace ] molten metal blows, said top blows in a lance, and a lance, rotates 
focusing on a lance axis, and. It is punctured downward with an angle of gradient which blows on 
this and is different to a lance axis in a tip part of a lance tip, An oxygen transmission lance for 
molten-metal refinement allocating two or more inside oxygen transmission nozzles and outside 
oxygen transmission nozzles which are regular intervals, respectively, and carry out an opening 
without carrying out a lap in a radial direction position on a concentric circle located within and 
without [ of this tip part ] radial. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to th e oxygen transmission lance f or molten-metal 
refinement it was made to spray oxygen on the molten metal in a molten-metal refining furnace. 
Dust generating under oxygen spraying is reduced and it aims at improving the metal yield. 

[0002] 

[Description of the Prior Art]As a molten metal furnace, with the top-blown rotary converter, 
after inserting in molten iron, a scrap, and an auxiliary material, it is b I owmg_^y_i injecting a 
supersonic gaseous oxygen jet on the steel bath sur face from the oxygen transmission nozzle 
which was blown on water-cooled copper, and inserted the lance in the steel bath upper part, and 
the top blew, and was provided in the furnace at the tip part of the lance, for example. Although a 



steel bath is stirred by the gaseous oxygen jet which collided with the steel bath surface at this 
time and the rapid reaction mainly concerned with decarbonization arises, Usually, the blowing 
time by oxygen transmission is 10 to 20 minutes centering on about 15 minutes, and the amounts 
of oxygen per amount of molten steel which a top blows and are sprayed from a lance are 
2.5-3.5-Nm^ and t. 

[0003]By carrying out conditioning of the molten iron which carried out tapping from the shaft 
furnace as a previous process of converter blowing, and inserting molten iron in a converter, after 
dephosphorizing and desulfurizing, a silica removal and, Secondary refinement of vacuum 
degassing etc. which improve the cleanliness of the molten steel which was performed in the state 
of the slag loess which considers the reaction in a converter only as decarbonization, and was 
blown with the converter as a post process is performed. In order are efficient and to establish 
converter blowing of a high throughput by molten iron conditioning of the previous process of a 
converter and secondary refinement of a post process, and matching with a continuous casting 
process, high-speed blowing which shortens the blowing time of a converter as much as possible 
is demanded. 

[0004]Although what is necessary is just to increase the amount of oxygen transmission which a 
top blows and is sprayed on the steel bath surface from a lance for high-speed blowing of the 
molten steel in a converter, the linear velocity of a gaseous oxygen jet becomes large, the yield of 
dust increases, and the iron yield of converter blowing falls. A dust generation form is (1). An 
oxygen jet collides with a steel bath side violently. Splash dust by the dispersing loop, and (2) 
Bubble burst dust at the time of CO air bubbles exploding with CO gas generating by a 
decarbonization reaction, (3) A gaseous oxygen jet collides with a steel bath, and there are three 
gestalten of fume dust by evaporation of the iron in the firing point which is an elevated 
temperature (2000-2500 degreeC). 

[0005]As what attains what is called a soft blow that blows in a top and enlarges firing point area 
in the steel bath side by the oxygen jet of a lance as conventional technology which controls dust 
generating by converter blowing, JP,3-271314,A, JP,62-13021 1,A, JP,62-1 57951 ,U, 
JP,58-48758,U is indicated and JP,60-165313,A and JP,6-57320,A are indicated as what reduces 
the oxygen transmission density per [ by the lap of the gaseous oxygen jet which blows in a top 
and blows off from the nozzle of a lance ] steel bath surface area. 

[0006]By JP,3-271314,A, among the conventional technologies which attain a soft blow. By a 
top's blowing and controlling the nozzle diameter, the number of nozzles, and the amount of 
oxygen transmission of a lance, attain the increase in secondary combustion, and reduction of a 
dust yield, and in JP,62-13021 1,A. By a top's blowing and rotating a lance, the hollow of a steel 
bath side is rotated, stirring of a steel bath is strengthened, the iron overload oxidation under 



blowing is prevented, and the iron yield is improved. 

[0007]In JP,62-1 57951, U, a top blows and the shape of a lance is rotated as slit shape. The CO 
gas which increases and generates contact with oxygen gas and a steel bath side from a steel 
bath side increases being involved in a gaseous oxygen jet, and the powerful molten steel stirring 
force acquired by this attains improvement in the iron yield. Suppose that the iron yield is 
improved in JP,58-48758,U as a nozzle with the feed hole where a top blows and the ratio of the 
area of the nozzle converging section of a lance and exit part area becomes 1. 
[0008]Among the conventional technologies which prevent the lap of a gaseous oxygen jet, by a 
top's blowing and making the tip nozzle of a lance into specific shape, the cavity of the molten 
steel by spray oxygen gas is shallowly formed by a specific overlapping rate, and generating of 
dust is reduced by JP,60-165313,U. Suppose that the tapping yield is improved in JP,6-57320,A 
by a top's blowing and considering the tip nozzle of a lance as the porous angle mutual 
arrangement with a feed hole. 
[0009] 

[Problem(s) to be Solved by the Inventionjthere is no function in which said each of Prior arts 
makes the generated splash and dust revolve into a steel bath although the mitigation effect of 
splash generating in respect of a steel bath, CO gas generating, and evaporation of iron is 
accepted, and there was a limit in improvement in the iron source yield. An object of this invention 
is to provide the oxygen transmission lance for molten-metal refinement which can improve the 
iron source yield by leaps and bounds by canceling the problem of said conventional technology 
and making the splash and dust which were generated in respect of the steel bath revolve into a 
steel bath. 
[0010] 

[Means for Solving the ProblemjAccording to the result investigated about a generation form of 
converter dust, it became clear that a thing of the particle diameter 50 - a bubble burst system of 
500mmum occupied 50 to 80%. Then, in that dust generated by bubble burst is made to revolve 
into a steel bath, as a result of repeating examination variously, it came to complete this invention. 
[001 1]This invention for attaining said purpose has a function in which said top blows [ in / a top 
blows and / for / which sprays oxygen gas on molten metal in a molten-metal refining furnace / 
molten-metal refinement / a lance ], and a lance rotates focusing on a lance axis, and. It is 
punctured downward with an angle of gradient which blows on this and is different to a lance axis 
in a tip part of a lance tip. It is an oxygen transmission lance for molten-metal refinement 
allocating two or more inside oxygen transmission nozzles and outside oxygen transmission 
nozzles which are regular intervals, respectively, and carry out an opening without carrying out a 
lap in a radial direction position on a concentric circle located within and without [ of this tip part ] 



radial. 
[0012] 

[Embodiment of tlie Invention]Hereafter, an embodiment of the invention is described in detail 
based on a drawing. Drawing 1 is a front view showing the suitable embodiment in the case of 
applying this invention to a converter in a section. Drawing 2 is a partial expanded sectional view 
showing the A section of drawing 1 , and drawing 3 is an A-A view figure of drawing 2 . 
[0013]As shown in drawing 1 , along with the guiding ascent and descent 2 arranged above the 
converter 1, the U-shaped lance carriage 3 which it can go up and down freely is formed, and this 
lance carriage 3 is equipped with the top projecting part 4 and the lower projecting part 5. It goes 
up and down the lance carriage 3 with a lifting device (not shown) via the wire 18 twisted around 
the pulley 17 attached to the top projecting part 4. On the top projecting part 4, it blows on 
water-cooled copper via the rotary joint 6, the lance 7 is supported focusing on lance axis A, 
enabling free rotation, and the oxygen supply hose 9 is connected to the fixed pipe 8 connected to 
the upper part of the rotary joint 6. The main wheel 12 which blew in the top and was fixed to the 
lance 7 is attached to the lower projecting part 5, and this main wheel 12 meshes with the pinion 
13 which rotates with the motor 15 and the reduction gears 16 which were supported by the 
intermediate supporting part. 14 provided in the middle of. [ the lance carriage 3 ] 
[0014]Two or more outside oxygen transmission nozzles 10 and inside oxygen transmission 
nozzles 1 1 are drilled downward with an angle of gradient which is different to lance axis A as a 
top blows and it is shown in drawing 2 and drawing 3 at the tip part of the lance 7, The opening of 
the outside oxygen transmission nozzle 10 and the inside oxygen transmission nozzle 1 1 is carried 
out without being regular intervals and carrying out a lap on the concentric circle 1 0A which blows 
in a top and is located within and without [ of the end chip part of the lance 7 ] radial, and 1 1A. 
Four pieces are allocated in each drawing 3 . respectively so that it may become the mutual 
mid-position where the outside oxygen transmission nozzle 10 allocated at equal intervals on the 
concentric circle 1 0A and the inside oxygen transmission nozzle 1 1 allocated at equal intervals on 
the concentric circle 11A adjoin. 

[OOlSjtheta, shows the angle of gradient which lance axis A and center line I of the oxygen 
transmission nozzle 10 allocated at equal intervals on the outside concentric circle 10A make 
here, thetaj shows the angle of gradient of lance axis A and center line U of the oxygen 
transmission nozzle 11 allocated at equal intervals on the inside concentric circle 11A to make, 
and it is angle-of-gradient theta2 inside [ angle-of-gradient thetai> ] outside. Next, an operation 
of this invention is explained. 

[0016]Drive a lifting device and the lance carriage 3 is descended via the pulley 17 which twisted 
the wire 18, After the top's having blown on the top projecting part 4 via the rotary joint 6 and 



making the predetermined height position in the converter 1 face the lance 7, Oxygen gas is 
supplied from the oxygen supply hose 9, and it spouts towards the steel bath side of the molten 
steel 19 which has inserted in the gaseous oxygen jet in the converter 1 from the oxygen 
transmission nozzles 10 and 1 1 which the top blew and have been arranged in the end chip part of 
the lance 7. If the motor 15 is rotated and the pinion 13 is simultaneously rotated via the 
reduction gears 16, the main wheel 12 which meshes to this will rotate, a top will blow, and the 
lance 7 will rotate with predetermined revolving speed focusing on lance axis A. 
[0017]Since a top blows and the lance 7 is rotating with predetermined revolving speed focusing 
on lance axis A, In a tip lance tip part, to lance axis A at the breadth outside facing down The 
concentric circle 1 0A of a different position of angle-of-gradient theta, and thetaj. The gaseous 
oxygen jets 20 and 21 which blew off from the outside oxygen transmission nozzle 10 and the 
inside oxygen transmission nozzle 11 which shifted by turns and have been arranged on 11 A, 
respectively also rotate. Therefore, the position of the outside firing point 22 formed in the steel 
bath side of the molten steel 19 by the gaseous oxygen jets 20 and 21 and the inside firing point 

23 is rotated similarly. 

[OOlSjAround these outside firing point 22 and the inside firing point 23, the outside bubble burst 

24 and the inside bubble burst 25 accompanying the CO gas produced by decarbonization of the 
molten steel 19 occur. Since the particle diameter is 50 - 500 mum as mentioned above, the dust 
which disperses with this outside bubble burst 24 and the inside bubble burst 25 will be a second 
in several meters /, if it asks for the terminal velocity of particles from the Newton rule. The mean 
velocity of the throat gas which a top plays and is usually discharged from the throat of the 
converter 1 during blowing by the lance 7 on the other hand is considered in 20-30 m/second, and 
has the gas velocity which fully conveys the dust generated in the furnace out of a furnace. 
[0019]However, according to this invention, the gaseous oxygen jet 20 of the outside which blew 
off from the oxygen transmission nozzle 10 of theta, with a large angle of gradient passes 
periodically the outside of the inside firing point 23 by the gaseous oxygen jet 21 which blew off 
from the oxygen transmission nozzle 11 of theta2 with a small angle of gradient. As a result, the 
dust content which generates within a furnace the scattering dust generated with the inside 
bubble burst 25 generated by the inside oxygen transmission nozzle 1 1 using the velocity energy 
of the outside gaseous oxygen jet 20 since it becomes possible again to make it revolve into the 
molten steel 19 can be reduced. 

[0020]A top blows and the dust which disperses by the inside bubble burst 25 accompanying the 
CO gas emitted around the gaseous oxygen jet 21 injected from the inside oxygen transmission 
nozzle 1 1 the revolving speed of the lance 7, It can cover by the periodic locus which the gaseous 
oxygen jet 20 injected from the outside oxygen transmission nozzle 10 forms. About 0.5 rpm or 



more is used. The dust which disperses with the inside bubble burst 25 by this is put back by the 
outside gaseous oxygen jet 20, and can make it return to the molten steel 19. Angle-of-gradient 
theta, of the outside oxygen transmission nozzle 10 and angle-of-gradient theta^ of the inside 
oxygen transmission nozzle 11, It is preferred to choose the angle of gradient that each gaseous 
oxygen jet 20 and 21 does not lap as much as possible, for example, to make deltatheta= 
(angie-of-gradient thetai-angle-of-gradient theta2) into the range of 6 - the degree of tan'^ 
(D/(2andH)). This is because deltatheta will become a basis to which an outside oxygen jet hits 
furnace wall refractories directly if the core region of each oxygen jet of the outside and the 
inside is interfering in less than 6 times and it exceeds the degree of tan"^ (D/(2andH)). Similarly, 
as for theta2, in order to avoid interference of each of an inside oxygen transmission gas jet, 6 
times or more are good. As for D, the inside diameter of the converter 1 and H show the height 
from the intersection position of a lance axis and an oxygen transmission nozzle center line to the 
steel bath side of the molten steel 19 here (refer to drawing 1 ). 

[0021] Although the drawing explained the case where shifted four oxygen transmission nozzles at 
a time by turns, respectively to the outside concentric circle 10A and the inside concentric circle 
11 A, and they had been arranged to them, it does not limit to this. It is also possible to shift two 
or more oxygen transmission nozzles by turns, and to arrange them on 3-fold and the multiplex 
concentric circle beyond it, depending on the case. Although the drawing explained the case 
where this invention was applied to a top-blown rotary converter, it is applicable to various metal 
refining furnaces which blow in a top and blow oxygen gas from a lance, such as an electric 
furnace and a ladle refining furnace, not to mention an upper bottom blowing converter. 
[0022] 

[Example]It is shown in drawing 2 and drawing 3 . and also blew on a 200-t top-blown rotary 
converter, the top blew using the lance 7, oxygen transmission speed from the lance 7 was set to 
600-NmVmin, and the top blew and oxygen blowing was performed for the revolving speed of the 
lance 7 as I.Orpm. A lance outer diameter is a diameter of the concentric circle 10A of 350 mm 
and the outside. 300 mm, diameter of the inside concentric circle 1 1 A A 200-mm thing was used. 
And it shifted the outside oxygen transmission nozzle 10 and the four inside oxygen transmission 
nozzles 1 1 at a time by turns in the tip lance tip part, respectively, they have been arranged in it, 
angle-of-gradient theta, of the oxygen transmission nozzle 10 was made into 18 degrees, and 
angle-of-gradient thetaj of the oxygen transmission nozzle 11 was made into 10 degrees. 
(Angle-of-gradient theta,-angle-of-gradient theta2) = it is 8 times. In converter blowing by this 
invention which the dust yield per unit molten steel blows [ this invention ] to having been 20 kg/t 
in the conventional converter blowing which blows in a top and does not rotate a lance in a top, 
and rotates a lance, the dust yield per unit molten steel has been reduced [ t ] in 12kg /. 



[0023]As mentioned above, according to this invention, as compared with the former, it becomes 
possible to reduce a dust yield substantially, and the improvement in the iron yield and high-speed 
blowing can be attained. 
[0024] 

[Effect of the Invention]According to this invention, made it face above the molten metal in a 
molten-metal refining furnace, and also blow, and make a lance rotate focusing on a iance axis, as 
explained above, and. Oxygen gas is blown off and blown from two or more oxygen transmission 
nozzles arranged by turns on the concentric circle of the position from which a top blows and an 
angle of gradient differs in the breadth outside facing down focusing on a lance axis at the end 
chip part of a lance. 

[0025]For this reason, the gaseous oxygen jet of the outside which blew off from the oxygen 
transmission nozzle with a large angle of gradient passes periodically the outside of the inside 
firing point by the gaseous oxygen jet which blew off from the oxygen transmission nozzle with a 
small angle of gradient. As a result, the dust content which generates within a furnace the 
scattering dust generated with the bubble burst generated by an inside oxygen transmission 
nozzle using the velocity energy of an outside gaseous oxygen jet since it becomes possible again 
to make it revolve into molten steel can be reduced. As a result, the metaled improvement in the 
yield and high-speed refinement which are refined with a molten-metal refining furnace are 
attained. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a front view showing the suitable embodiment in the case of applying this 
invention to a converter. 

[Drawing 2] It is a partial expanded sectional view showing the A section of drawing 1 . 
[Drawing 3] It is an A-A view figure of drawing 2 . 
[Description of Notations] 

1 Converter 

2 Guiding ascent and descent 

3 Lance carriage 

4 Top projecting part 

5 Lower projecting part 

6 Rotary joint 

7 A top blows and it is a lance. 



8 Fixed pipe 

9 Oxygen supply hose 

10 Oxygen transmission nozzle (outside) 

11 Oxygen transmission nozzle (inside) 

12 Main wheel 

13 Pinion 

14 Intermediate supporting part 

15 Motor 

1 6 Reduction gears 

17 Pulley 

18 Wire 

19 Molten steel 

20 Gaseous oxygen jet (outside) 

21 Gaseous oxygen jet (inside) 

22 Outside firing point 

23 Inside firing point 

24 Outside bubble burst 

25 Inside bubble burst 
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[Drawing 1] 



[Drawing 3] 




